Microtubule disassembly induced by sensitizing halogenated nitrobenzene derivatives.
The potency of certain halogenated nitrobenzene derivatives to induce allergic contact dermatitis has been demonstrated in guinea-pigs and in man. As the first step towards understanding the mechanisms of cellular injury induced by these sensitizers, we have studied by fluorescence microscopy the effects of 13 halogenated (nitro)benzene derivatives on microtubule organization in mouse 3T3 fibroblasts and human AG1522 skin fibroblasts. Untreated cells have numerous microtubules distributed in a network fashion throughout the cytoplasm and extending to the cell periphery. Exposing cells for 3 hr to micromolar doses of halogenated nitrobenzene derivatives, which induce allergic contact dermatitis in guinea-pigs and man, resulted in a dose-dependent disassembly of microtubules. In contrast, incubation with 10-70 times higher doses of seven halogenated (nitro)benzene derivatives that do not sensitize guinea-pigs or man, had no discernible effect on microtubule organization of both cell types under identical assay conditions. Thus, for the 13 halogenated (nitro)benzene derivatives tested in this study, a 100% positive correlation exists between the sensitizing capacity as determined by in vivo tests on guinea-pigs and man (Landsteiner and Jacobs, 1936) and the ability to cause microtubule disassembly in cultured cells. These results may provide the basis for developing an in vitro screening assay for identifying other potential halogenated nitrobenzene sensitizers. In addition, these studies represent a new approach to investigating the mechanisms of contact sensitivity induced by simple chemicals.